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Description

[0001] The presentinvention relates to a fixed optical
reading equipment of the camera type and to methods
for its installation and for the diagnostic of its alignment.
[0002] Hereinafterin the description and in the follow-
ing claims, the expression "optical reading equipment"
is used to indicate an equipment able to acquire optical
information associated to an object placed on a support-
ing plane (for example, distance, volume, encum-
brance, or data identifying it, particularly an optical code
associated to the object) through the acquisition and the
processing of an acquisition zone on the supporting
plane.

[0003] Hereinafterin the description and in the follow-
ing claims, under the expression "acquisition zone on
the supporting plane", it is meant that the view cone of
the camera is directed toward at least a portion of the
supporting plane, the field of view being focused at a
proper distance.

[0004] Hereinafterin the description and in the follow-
ing claims, the expression "optical information" is used
toindicate any graphical representation having the func-
tion of storing a coded or non-coded information. A par-
ticular example of optical information is comprised of lin-
ear or two-dimensional optical codes, wherein the infor-
mation is coded trough suitable combinations of ele-
ments having a predetermined, for example squared,
rectangular or hexagonal shape, of a dark color (nor-
mally black) separated by light elements (spaces, nor-
mally white), such as bar codes, stacked codes and two-
dimensional codes in general, color codes, etc. The
term "optical information" further comprises, more in
general, other graphical shapes as well, including print-
ed characters (letters, numbers, etc.) and particular
shapes ("patterns") (such as, for example stamps, de-
vices, signatures, fingerprints etc.). The term "optical in-
formation" further comprises graphical representations
that may be detected, not only in the visible light range,
but also in the range of wavelengths comprised between
infrared and ultraviolet.

[0005] More particularly, the expression "fixed optical
reading equipment" is used to indicate such an optical
reading equipment for use without human activation
("unattended scanner"), particularly at a conveyor belt
(or other moving means) on which articles to be detect-
ed move, and also at a station where an operator man-
ually inputs the articles to be detected. The article de-
tection may comprise reading an optical code and/or
measuring a distance and/or a volume, etceteras.
[0006] Even more particularly, the invention relates to
such a fixed optical reading equipment of the type com-
prising a camera having a one-dimensional (linear) or
two-dimensional (matrix) array of photosensors, partic-
ularly of the CCD or C-MOS type.

[0007] Inthe last few years, indeed, the use of optical
reading equipment of the camera type (linear or matrix,
particularly CCD or C-MOS) has increasingly spread for
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fixed stations in systems for the optical recognition of
bar codes, two-dimensional codes or characters (OCR=
Optical Character Recognition) on objects placed on a
supporting plane, particularly moving, such as for exam-
ple parcels on a conveyor belt.

[0008] Typically this equipment is comprised of at
least one properly-said camera and a lamp or solid state
illumination system. In most of the real installations,
there are also one or more deflecting mirrors. As will be
clearer hereinafter, these components may be housed
in a common container or in separate containers.
[0009] The camera has the function of collecting the
image wherein the information has to be extracted (the
whole image itself, or an optical code -as above defined-
contained therein) through a proper optical system and
dedicated opto-electronics and electronics, wherein an
optical sensor comprised of a linear or matrix CCD or
C-MOS type exists.

[0010] When the sensor is of the linear type, the im-
age is collected through storing successive scans, each
of which represents a very thin "line" of the whole image.
The movement of the supporting plane, or of the object
at the fixed reading station, allows successive lines to
be accumulated, and therefore the whole image to be
created.

[0011] The illumination system allows the acquisition
zone to be illuminated with the proper light levels and
illumination angles.

[0012] The deflecting mirror (or the deflecting mirrors)
allows the installation of the reading equipment to be
optimized from the point of view of the space taken up
with respect to the conveyor belt, and therefore to direct
the camera field of view in the desired area.

[0013] The alignment of an automatic camera type
optical equipment, particularly of the linear camera type,
has various critical factors, better highlighted hereinaf-
ter.

[0014] The high resolution of the used cameras and
the high speed of the objects require optical arrange-
ments having very short exposition times, therefore very
open diaphragms, and, therefore, a low depth of field
(DOF). In these conditions, very precise optical paths
must be guaranteed.

[0015] In the present description and the following
claims, the expression "depth of field" is used to indicate
the range of camera-to-object distances, around the
working distance each time set, within which the object
is sufficiently focused to allow reading the optical infor-
mation.

[0016] As shown in Figure 1, a slight error in the in-
stallation angle of the camera 100 with respect to the
supporting plane 102 (angle a # 0 in Figure 1) may lead
to errors in the optical path comparable with, or greater
than, the depth of field DOF. The result is that the image
may be focused in a first region 103 of the supporting
plane 102, but out of focus in a second region 104 of the
supporting plane 102, and therefore, as a whole, it will
have a low quality, which makes it difficult to recognize
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the optical symbols or the characters.

[0017] In Figure 1 and in the successive Figures, axis
X represents the transversal direction of the supporting
plane 102, axis Z represents the vertical direction and
axis Y (not shown in Fig. 1) represents the longitudinal
direction of the supporting plane 102. In case of a mov-
ing supporting plane, axis Y further represents its mov-
ing direction.

[0018] The extreme precision of mounting is also nec-
essary to guarantee a proper synchronism of the cam-
era both in generating the start and end of image acqui-
sition signals, and in controlling the autofocus system
typically present in the camera. This is better illustrated
hereinbelow.

[0019] InFigures2and 3, itis shown how the focused
surface of the camera driven by the autofocus system
should be (Fig. 2) and how it is, on the contrary, in case
of a position error with respect to a height sensor asso-
ciated with the supporting plane 102 and providing to
camera 100, in a manner known per se, a signal indi-
cating the height of an object passing by the camera
(Fig. 3). Line 105 represents the outline of an object, for
example a parcel moving in the direction indicated by
the arrow on the supporting plane 102, line 106 repre-
sents the focused surface of camera 100. In the former
case (Fig. 2), the camera is at a correct distance 107
from the height sensor (not shown, but operating along
the height measurement line 112). In such a case the
lines 105 and 106 overlap and therefore the image qual-
ity is optimum. In the second case (Fig. 3), due to a po-
sition error 107" with respect to the height sensor, the
camera 100 focuses the object 105 late and, therefore,
it is out of focus. Similar problems arise if the camera
100 is not correctly positioned with respect to a pres-
ence sensor (not shown).

[0020] In order to ensure the maximum image quality,
it is further necessary to optimize the position of the il-
lumination system. The light needs to be as intense and
uniform as possible on the whole acquisition zone (scan
line in case of a linear camera) and at any height. This
problem is even more exaggerated in solid state illumi-
nation systems with respect to the lamp ones, in that the
former create, by their own nature, a light blade that is
particularly thin, and therefore difficult to be centered
with respect to the scan line.

[0021] The presence of deflecting mirrors external to
a container of the camera leads to further problems.
[0022] Typically the acquisition distance of a camera
of the type here of concern is rather long (the useful field
of view may be placed at a distance of two to three me-
ters from the camera). Such a distance is required for
the field of view of the sensor of camera 100 to be able
to cover the whole cross extent of the supporting plane
102 at any working distance, that is independently of the
height of the articles. To install the camera directly over
the supporting plane would require the presence of
spaces that are not available (2-3 meters above the con-
veyor belt mean 3-5 meters above the floor).
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[0023] The use of deflecting mirrors allows differently
directing the field of view of the camera and therefore
optimizing the encumbrance, as is shown in Figure 4
where two deflecting mirrors 108, 109 are shown,
placed in such positions as to allow the height of the
camera 100 with respect to the conveyor belt 102 to be
remarkably decreased. Of course, alternative arrange-
ments provide for using only deflecting mirror 108, or
three or more deflecting mirrors (not shown).

[0024] In such a case it is necessary that the camera
exactly aims at the center of the first deflecting mirror
108 in order to maximize the light returned from the
scene aimed by the camera 100 and to avoid diaph-
gram-like effect of the return signal. Analogously, the
mirror or mirrors 108 (,109,...) must be correctly posi-
tioned with respect to each other and to the supporting
plane 102.

[0025] Small parallelism errors between camera 100
and mirrors 108 (,109,...) or between mirrors and sup-
porting plane 102 may lead to focusing problems similar
to that described with reference to Fig. 1. For example,
in Figures 5 and 6 the case of a deflecting mirror 108
misaligned with respect to camera 100 in the plane X,
Y is shown. A portion 103 of the acquisition zone (cor-
responding to a portion 103' of the deflecting mirror 108
in Figure 5) is focused, but a portion 104 of the acquisi-
tion zone (corresponding to a portion 104' of the deflect-
ing mirror 108 in Figure 5) is out of focus.

[0026] It may therefore be easily understood that the
installation of a camera -or more in general of the entire
reading equipment- is a very complex, time consuming
and critical process, requiring the presence of skilled
technical staff, and bringing about notable installation
costs. This is particularly true in case of a linear camera
in that, by observing the acquired image, it is almost im-
possible to understand where the camera is looking at.
[0027] To allow the alignment of fixed linear cameras,
special patterns having a known shape, such as trian-
gular, are currently used. Such patterns are placed at
predetermined positions of the conveyor belt and an im-
age of the conveyor belt itself, bearing the pattern, is
acquired. From the analysis of such an image it is pos-
sible to detect whether a portion of the pattern has been
acquired and, thus, to understand at least roughly where
the camerais looking at. The camera and/or the deflect-
ing mirrors are moved until it is possible to see the pat-
tern in the correct position within the image detected by
the camera. Upon each correction attempt of a detected
misalignment, the acquisition of the image of the con-
veyor belt bearing the special patterns must be repeat-
ed. To complete the installation, a lot of time and atten-
tion, as well as a thorough analysis of the pattern image,
is required.

[0028] In case deflecting mirrors are used, the align-
ment operations are further longer and more difficult, be-
cause it is necessary to ensure that the camera is look-
ing at the center of the useful area of each mirror, and
it is not immediately recognizable whether the global
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misalignment is to be ascribed to the misalignment be-
tween the camera and the first mirror, between mirrors,
and/or between the last mirror and the conveyor belt.
[0029] In case illuminators separate from the camera
are used, similarly, the alignment operations are further
slower and more complex.

[0030] Compact cameras, having an external optical
path (thatis, the reading equipment wherein the camera
is associated to deflecting mirrors external to the cam-
era container), are aligned through the special proce-
dures described for checking the geometrical position
of the whole system. This solution requires a very long
adjustment time and highly specialized staff.

[0031] In order to facilitate the installation operation,
reading equipment comprised of a camera with integrat-
ed and factory-calibrated optical path, that is to say that
the entire optical path (namely comprising one or more
deflecting mirrors) is inserted within a single container
containing the camera, have been proposed. The illu-
minator may also be inserted and precalibrated with re-
spect to the camera within the same container, as an
alternative or in addition to the deflecting mirrors.
[0032] An example of such a camera 100 with inte-
grated optical path, but without illuminator, is shown in
Figure 7 and comprises, within a container 110, a supply
and interface section 111 and an optical assembly. The
optical assembly comprises, housed in an upper portion
of container 110, a CCD sensor 113 provided with an
autofocus system 114, a lens or lens system 115 in front
of the CCD sensor 113, and a first deflecting mirror 108
in front of the lens or lens system 115. The optical as-
sembly further comprises, housed in a lower portion of
container 110, a second deflecting mirror 109 and a third
deflecting mirror 116. The components of the optical as-
sembly are arranged and oriented such as to establish
an optical path from the CCD sensor 113, to the first de-
flecting mirror 108, to the second deflecting mirror 109,
to the third deflecting mirror 116 and to a window 117
for light input (and for light output in case of a compact
camera with illumination system housed in the same
container of the camera) created in the bottom surface
of container 110.

[0033] In case of such a camera 100 with integrated
optical path, it is still necessary to guarantee the paral-
lelism between the light input/output window 117 of con-
tainer 110 and the supporting plane (leveling) and the
centering of container 110 over supporting plane 102,
namely the longitudinal axis of container 110 must be
aligned with the longitudinal axis of the supporting plane
102, which is the axis Y oriented as the moving direction
of the conveyed objects in case of a moving supporting
plane.

[0034] The cameras with integrated optical path are
however bulky, heavy and expensive. Further, from an
application standpoint, they are less flexible than the so-
lution with external mirrors and, in case of failure of a
component, need to be totally replaced.

[0035] In case of cameras with a matrix sensor, the
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above described alignment problems are less critical
because each image collected by the camera comprises
a two-dimensional zone of the supporting plane, so that
the supporting plane is immediately visible. However,
the alignment check still requires the analysis of the im-
age acquired by the camera, and arranging patterns on
the transporting plane when it is monochromatic.
[0036] Further, the other highlighted critical factors,
for example the possibility of a portion 104 of the sup-
porting plane 102 being out of focus, or of the image of
an object being out of focus due to the misalignment
107" with respect to the height or presence sensor, arise
in such types of cameras too.

[0037] Finally, it should be noted that, as time passes,
the alignment of the camera, and more in general of the
optical reading equipment, may be altered due, for ex-
ample, to a loosening of the fastening means, to a col-
lision caused by a too big article passing by the camera,
etceteras.

[0038] Itis thus manifest that any tool allowing the in-
stallation to be optimized, and, if possible, the imple-
mentation of alignment diagnostic functions, will make
the use of these fixed equipment reading systems eas-
ier.

[0039] The technical problem at the basis of the
present invention is that of simplifying the installation of
camera type optical reading equipment, both with a lin-
ear camera (line scan cameras), and with a matrix cam-
era.

[0040] Another object of the present invention is that
of allowing implementing an alignment diagnostic func-
tion of said equipment.

[0041] The inventive concept at the basis of the
present invention is that of associating to a fixed optical
reading equipment one or more aiming devices, namely
elements for projecting a luminous figure, intended to
be actuated during the steps of installation or of align-
ment diagnostic of the equipment.

[0042] The invention relates, in first aspect thereof, to
a fixed optical equipment for acquiring optical informa-
tion associated to at least an object placed on a sup-
porting plane, comprising a camera having an array of
photosensing elements for acquiring an image of an ac-
quisition zone on the supporting plane, characterized by
comprising aiming means suitable to generate a lumi-
nous aiming figure extended in at least a first direction
having a predetermined geometric relationship with the
view cone of the camera.

[0043] Through the luminous aiming figure, and be-
cause of its predetermined geometric relationship with
the view cone of the camera, it is possible to install the
camera without the need of acquiring and analyzing the
images acquired by the camera itself. The installation is
therefore easier and faster.

[0044] Particularly, the supporting plane may be mov-
ing, such as a conveyor belt.

[0045] Advantageously, the aiming means are con-
trolled for switching on, and preferably also for switching
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off, by means for controlling the installation and/or the
equipment alignment diagnostic.

[0046] The control means advantageously comprises
a software, firmware or hardware installation and setup
and/or alignment diagnostic routine.

[0047] Sucharoutineis preferably internal to the cam-
era of the reading equipment.

[0048] Alternatively, such aroutineis presentin an ex-
ternal processing unit, connected to the reading equip-
ment; in such a case, the routine is preferably managed
by a Graphical User Interface (GUI).

[0049] During such an installation and setup routine,
some parameters of the reading equipment, such as the
digitalization thresholds of the reading signal as a func-
tion of the ambient light, the delay with respect to the
signal of an article presence sensor and/or of an article
height sensor as a function of the conveyor belt speed,
etceteras, may further be set, in a manner known per se.
[0050] At the end of the installation and setup and/or
alignment diagnostic, the aiming means are preferably
switched off so as not to disturb the acquisition of the
image by the camera in case the luminous aiming figure
is internal to the field of view of the camera. In case the
luminous aiming figure is external to the field of view of
the camera, the aiming means may be switched off at
the end of the above-mentioned routine so as to save
energy and for avoiding the emission of potentially dan-
gerous radiation; alternatively they may be left on to
keep the diagnostic function continuously activated.
[0051] Alternatively, the aiming means may have a
manually operated switch independent of a switch of the
camera, so as to be switched on and off only at the time
of the installation of the equipment or the check of its
alignment.

[0052] Preferably the equipment further comprises
means for acquiring the luminous aiming figure to check
the alignment of the acquisition zone with respect to the
supporting plane. Such means are particularly useful to
check the fine alignment of the camera.

[0053] In order to facilitate the detection of misalign-
ments occurred after the installation of the equipment,
it may further comprise control-activated means for stor-
ing characteristic parameters of the output signal of the
means for acquiring the luminous aiming figure and
means for comparing characteristic parameters of the
instantaneous output signal of the means for acquiring
the luminous aiming figure with the parameters stored
in said storing means.

[0054] Inanembodiment, the comparing means com-
prises means for generating an alarm signal when the
compared parameters differ by an amount greater than
a predetermined threshold amount. An operator may
thus provide for repeating the alignment procedure.
[0055] Alternatively or in addition, to accomplish an
alignment self-correction, the equipment may comprise
motor means for moving at least one of said camera,
any reflecting means for reflecting the image of the ac-
quisition zone on the array of photosensing elements
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and any illuminator means for illuminating the acquisi-
tion zone, and a unit controlling said motor means based
on an output signal of said comparing means.

[0056] When said luminous aiming figure extends
within the acquisition zone, the means for acquiring the
luminous aiming figure are preferably comprised of said
array of photosensing elements, namely of the camera
itself. In such a case, a misalignment of the equipment
is detected by the absence of the luminous aiming figure
in the image acquired by the camera or by a displace-
ment thereof within the acquired image.

[0057] Alternatively, the means for acquiring the lumi-
nous aiming figure may be distinct from said array of
photosensing elements.

[0058] In such a case, they may be external to a con-
tainer containing the camera.

[0059] For example, it is possible to use, as means
for acquiring the luminous aiming figure, another cam-
era of the whole reading equipment. In other words, in
the reading installations comprising a plurality of cam-
eras facing the supporting plane or conveyor belt, it is
possible to accomplish a diagnostic function cross-ex-
ploiting, for example, the aiming devices and the photo-
detectors of camera pairs.

[0060] When said luminous aiming figure extends out-
side the acquisition zone, the means for acquiring the
luminous aiming figure may comprise a reflecting sur-
face. In such a case, a misalignment of the equipment
is detected from the displacement of the reflected image
of the luminous aiming figure, with the advantage that
any misalignment is doubled by the reflection.

[0061] Insome embodiments, the aiming means com-
prises means for generating at least two light beams,
and the means for acquiring the luminous aiming figure
comprises at least two receivers distinct from said array
of photosensing elements. In such a case, a misalign-
ment of the equipment may be detected from the lower
intensity or from the absence of light on the receivers.
[0062] In a particularly preferred manner, said at least
two receivers comprise two second photosensing ele-
ments having means for calculating the measure of the
optical path of the light between said generating means
and said second photosensing elements. In this manner
it is possible to detect misalignments of the equipment
based on a difference between the measurement car-
ried out by the two photosensors or based on a change
between the measurement carried out and the meas-
urement previously stored at a correct alignment. Fur-
thermore, the absolute value of the measurements may
be exploited to install the equipment, or components
thereof, at predetermined mutual distances, or with re-
spect to the supporting plane.

[0063] The measurement of the optical path may be
based on the phase-shift between the emitted and the
received modulated laser light beams, or on the "time
of flight" of a laser light pulse. Correspondingly, the aim-
ing means may comprise means for generating at least
two modulated laser light beams or means for generat-
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ing at least two pulsed laser light beams.

[0064] Typically the equipment further comprises
means for illuminating the acquisition zone.

[0065] The illumination means may be arranged in a
common container with said camera.

[0066] Typically the equipment further comprises re-
flecting means for reflecting the image of the acquisition
zone on the array of photosensors.

[0067] The reflecting means may also be arranged in
a common container with said camera.

[0068] Alternatively or in addition, when the reflecting
means comprises a first mirror external to a container
of said camera, said aiming means may comprise
means for generating two light beams in a plane parallel
to a centerline of an objective of the camera, two second
mirrors for deflecting the two light beams being provid-
ed, said second deflecting mirrors being integral with
said first mirror and being at a predetermined angle with
respect thereto. Such an arrangement allows correctly
installing the camera with respect to the first mirror by
simply checking that the light beams strike the two sec-
ond deflecting mirrors.

[0069] In a preferred way, the reflecting means for re-
flecting the image of the acquisition zone on the array
of photosensors further extend in the optical path be-
tween the aiming means and the supporting plane.
[0070] Insomeembodiments, the aiming means com-
prises means for generating at least a pair of light beams
symmetrical with respect to an optical axis of an objec-
tive of the camera.

[0071] More particularly, said two light beams of said
at least a pair may be arranged in central plane of the
objective of the camera.

[0072] Furthermore, the two light beams may diverge
or converge. When the beams diverge, the luminous
aiming figure, formed by two light spots, extends more
in said first direction, thereby facilitating the installation
operations; when the beams converge, on the contrary,
the displacement of the two light spots caused by a mis-
alignment of the equipment is maximized.

[0073] The means for generating the or each pair of
light beams comprises at least a laser or LED light
source.

[0074] In an embodiment, the means for generating
the or each pair of light beams comprises two laser light
sources.

[0075] In an alternative embodiment, said means for
generating the or each pair of light beams comprises a
laser light source and two beam splitters.

[0076] In an alternative embodiment, said means for
generating the or each pair of light beams comprises a
laser light source, a beam splitter and a mirror.

[0077] In a still alternative embodiment, said means
for generating the or each pair of light beams comprises
a laser light source and means for scanning the laser
light along a line symmetrical with respect to an optical
axis of an objective of the camera, and arranged in a
central plane of the objective of the camera.
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[0078] The means for scanning may comprise an os-
cillating mirror or a rotary polygonal mirror.

[0079] In an alternative embodiment, said means for
generating the or each pair of light beams comprises at
least two LEDs.

[0080] In the various embodiments above, the aiming
means may comprise at least a shaped diaphragm as-
sociated with each light source, be it laser or LED, for
generating, as the extremes of the luminous aiming fig-
ure, spots of a predetermined shape, for example circu-
lar, linear, cross-shaped, etceteras.

[0081] Alternatively or in addition to the diaphragm,
the aiming means may comprise at least a focusing lens
associated with each light source, be it laser or LED.
[0082] Inan embodiment, the aiming means compris-
es at least a pair of laser or LED light sources, arranged
externally to the array of photosensors symmetrically
with respect to an axis thereof, the light emitted by the
light sources being focused by an objective of the cam-
era.

[0083] Respective diaphragms may be associated
with said light sources, as stated above.

[0084] When the light sources are arranged in contact
with the sensor, their alignment with the array of photo-
sensors is also particularly simplified.

[0085] In another embodiment, said aiming means
comprises four sources for generating four light beams
around the view cone of the camera.

[0086] Said four sources may be arranged two above
the array of photosensors and two under the array of
photosensors, the light emitted by the light sources be-
ing focused by an objective of the camera.

[0087] Respective diaphragms may be associated
with said light sources, as stated above.

[0088] Preferably the four light sources are arranged
in contact with the sensor.

[0089] The aiming means may be removably associ-
ated with the camera. For example, a container of the
camera may comprise one or more clips for attaching
one or more laser or LED aiming devices, self-supplied
or provided with an electric connector for being supplied
through the camera.

[0090] In an embodiment, the aiming means are ex-
ternal to a container containing the camera of the read-
ing equipment, and said luminous aiming figure is inter-
nal to the field of view of the camera.

[0091] In all the embodiments, said array of photo-
sensing elements may be linear or two-dimensional.
[0092] In a second aspect thereof, the invention re-
lates to a reading system for acquiring optical informa-
tion associated to at least an object, comprising a fixed
optical equipment as described above and a moving
supporting plane for receiving said at least an object.
[0093] In a third aspect thereof, the invention relates
to a method for the installation of a fixed optical equip-
ment for acquiring optical information associated to at
least an object placed on a supporting plane, said equip-
ment comprising a camera having an array of photo-
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sensing elements for acquiring an image of an acquisi-
tion zone on the supporting plane, and aiming means
suitable for generating a luminous aiming figure extend-
ed along at least a first direction having a predetermined
geometric relationship with the view cone of the camera,
comprising the steps of:

a) installing said camera in a first plane parallel to
the supporting plane at a first predetermined height
above the supporting plane,

b) switching on the aiming means, and

c) aligning the camera moving it in said first plane
until the luminous aiming figure has a desired align-
ment with respect to the supporting plane.

[0094] Preferably the step c) of alignment of the cam-
era comprises the steps of:

d) checking whether said first direction extends
along the transverse or longitudinal direction, re-
spectively, of the supporting plane and whether the
distances between the extremes of the luminous
aiming figure in said first direction and the longitu-
dinal edges of the supporting plane are equal, and:

d1) in the negative case, rotating and/or trans-
lating said camera in said first plane and return-
ing to the execution of said step d) of checking;
d2)in positive case, ending said step c) of align-
ment of the camera.

[0095] Particularly in case the camera is not of the
type with integrated optical path, the following steps may
further be comprised:

e) installing a first deflecting mirror at a predeter-
mined distance from the camera and at a second
predetermined height above the supporting plane,
and

f) centering the first deflecting mirror with respect to
the supporting plane and leveling the axis of the first
deflecting mirror with respect to the supporting
plane, said step c) of alignment of the camera com-
prising the steps of:

g) moving the camera in said first plane until said
first direction extends along the transverse or lon-
gitudinal direction, respectively, of the first deflect-
ing mirror, and the distances between the extremes
of the luminous aiming figure in said first direction
and the respectively adjacent edges of the first de-
flecting mirror are equal, and

h) adjusting the angle of inclination of the first de-
flecting mirror until the luminous aiming figure has
the desired alignment with respect to the supporting
plane

[0096] When more mirrors are provided, the align-
ment will proceed one mirror at a time, so that there will
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be further the steps of:

e1) installing a second deflecting mirror at a prede-
termined distance from the first deflecting mirror
and at a third predetermined height above the sup-
porting plane,

f1) centering the second deflecting mirror with re-
spect to the supporting plane, and leveling the axis
of the second deflecting mirror with respect to the
supporting plane, and

h1) adjusting the angle of inclination of the second
deflecting mirror until said first direction extends
along the transverse or longitudinal direction, re-
spectively, of the second deflecting mirror, and the
distances between the extremes of the luminous
aiming figure in said first direction and the respec-
tively adjacent edges of the second deflecting mir-
ror are equal, and until the luminous aiming figure
has the desired alignment with respect to the sup-
porting plane.

[0097] In case the illuminator is not arranged in the
same container of the camera, there will further be the
steps of:

i) mounting an illuminator at a predetermined dis-
tance from the camera, and at a predetermined
height above the supporting plane, and

j) adjusting the angle of inclination of the illuminator
until the luminous aiming figure on the supporting
plane has a desired alignment with respect to the
zone illuminated by the illuminator.

[0098] In order to facilitate the check without having
each time to measure the position of the extremes of the
luminous aiming figure on the transporting plane, it may
be comprised the step of k) arranging on the supporting
plane target means indicating the expected position of
the extremes of the luminous aiming figure along the
transverse or longitudinal direction, respectively, of the
supporting plane, and at equal distances from the lon-
gitudinal edges of the supporting plane.

[0099] Typically, said step a) comprises the substep
of centering said camera with respect to the transverse
direction of the supporting plane.

[0100] Typically, furthermore, said step a) comprises
the substep of leveling said camera by a spirit-level.
[0101] When said aiming means comprises means for
measuring a distance, said step a) may comprise the
substep of measuring the distance of the camera from
the supporting plane through the aiming means.
[0102] Alternatively, said step €) may comprise the
substep of measuring the distance of the camera from
said first deflecting mirror through the aiming means.
[0103] When said luminous aiming figure is at least
partly internal to the field of view of the camera, the step
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of switching off the aiming means at the end of said step
c) of alignment of the camera is comprised.

[0104] In view of a later check of the alignment of the
equipment, the method for the installation may further
comprise the step of storing in said equipment charac-
teristic parameters of an image of the luminous aiming
figure at the end of said step c) of alignment of the cam-
era.

[0105] In afourth aspect thereof, the invention relates
to a method for the diagnostic of the alignment of a fixed
optical equipment for acquiring optical information as-
sociated to at least an object placed on a supporting
plane, said equipment comprising a camera having an
array of photosensing elements for acquiring an image
of an acquisition zone on the supporting plane, aiming
means suitable for generating a luminous aiming figure
extended along at least a first direction, and means for
acquiring an image of the luminous aiming figure, com-
prising the steps of:

a) installing said camera in such a way that said ac-
quisition zone has a desired alignment with respect
to said supporting plane,

b) switching on said aiming means,

¢) acquiring an image of the luminous aiming figure,
d) storing values of characteristic parameters of the
acquired image,

e) acquiring a second image of the luminous aiming
figure, and

f) checking whether values of the characteristic pa-
rameters of the second acquired image correspond
with the values stored in said step d).

[0106] In the practice of the present invention, the
step e) of acquiring a second image of the luminous aim-
ing figure will typically occur after a prolonged use of the
optical reading equipment, for example at each switch-
ing on of the optical reading equipment, or periodically.
[0107] When said luminous aiming figure comprises
at least two luminous elements arranged in the field of
view of the camera, said steps c) and e) of acquiring are
preferably carried out through said camera.

[0108] Said characteristic parameters of steps d) and
f) preferably comprise the distance of luminosity peaks
corresponding to said two luminous elements with re-
spect to a reference of the image acquired by the cam-
era.

[0109] Said step d) of storing is preferably followed by
a step of switching off the aiming means, and said step
e) of acquiring the second image is preceded by a step
of switching on again the aiming means.

[0110] In an embodiment, said aiming means are ex-
ternal to a container of the camera. This maximizes the
displacement of the luminosity peaks as a consequence
of a misalignment of the equipment.

[0111] Alternatively, and preferably when said lumi-
nous aiming figure is external to the field of view of the
camera, said steps c) and e) of acquiring are carried out
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through acquisition means distinct from the camera.
[0112] The acquisition means distinct from the cam-
era may comprise photosensing elements.

[0113] Alternatively, the acquisition means distinct
from the camera may comprise a second camera of the
fixed optical reading equipment.

[0114] Particularly, and preferably when said lumi-
nous aiming figure comprises at least two luminous el-
ements external to the field of view of the camera, said
steps c¢) and e) of acquiring may be carried out through
two receivers distinct from said array of photosensors,
and said characteristic parameters may comprise at
least the presence or absence of light on said two re-
ceivers.

[0115] Advantageously, said aiming means compris-
es at least two light sources, said receivers comprise
two second photosensing elements, and said character-
istic parameters comprise the measure of the optical
path of the light between said light sources and said sec-
ond photosensing elements.

[0116] In such a case, said at least two light sources
preferably are modulated or pulsed laser light sources.
[0117] The method for the diagnostic may further
comprise the steps of placing an object on the support-
ing plane in said optical path, and checking whether the
height of the object detected by a height sensor driving
an autofocus device of the camera and the measure of
said optical path conform.

[0118] Furthermore, the method may comprise the
step of placing at least two deflecting mirrors in said op-
tical path in order to double the displacements of the
extremes of the luminous aiming figure caused by mis-
alignments of the equipment.

[0119] Inan embodiment, said step of placing at least
two deflecting mirrors in said optical path comprises
placing said at least two deflecting mirrors integral with
at least a first deflecting mirror of said equipment, said
at least a first deflecting mirror being for reflecting the
image of the acquisition zone on the array of photosens-
ing elements. In such a manner, the alignment of the
camera with respect to the first mirror is immediately in-
dicated by the fact that the light beams reflected by said
at least two mirrors strike the respective sources, or tar-
gets near thereto.

[0120] Preferably, said step d) of storing is carried out
with an illuminator of the optical equipment switched off.
In such a way, the extremes of the luminous aiming fig-
ure are more apparent.

[0121] Although the method for diagnostic may be ap-
plied to traditionally installed equipment, preferably said
step a) of alignment comprises the method for installa-
tion described above.

[0122] Further features and advantages of the
present invention will better appear from the following
detailed description of some preferred embodiments
thereof, made with reference to the attached drawings.
In the drawings, wherein Figures 1-7 have already been
referred to:
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Figures 1 to 3 schematically show some types of
reading problems due to a misalignment of a fixed
camera type optical reading equipment;

Figure 4 schematically shows a fixed camera type
optical reading equipment with external deflecting
mirrors, according to the prior art;

Figures 5 and 6 schematically show further types of
reading problems due to a misalignment of the
equipment of Figure 4;

Figure 7 shows an optical reading equipment com-
prised of a camera with integrated optical path;

Figures 8 and 9 show a camera of a fixed optical
reading equipment according to an embodiment of
the present invention;

Figure 10 schematically shows the relationship be-
tween the field of view of the camera of Fig. 8 and
the light beams generated by aiming devices there-
of;

Figures 11-14 schematically show the camera of
Fig. 8 in its respective fixed optical reading equip-
ment, and the function of the light beams generated
by aiming devices thereof;

Figures 15-17 schematically show a first way of im-
plementation of a method of installation of a fixed
optical reading equipment according to the present
invention;

Figures 18-20 schematically show a second way of
implementation of a method of installation of a fixed
optical reading equipment according to the present
invention;

Figures 21-26 are schematic diagrams useful for an
understanding of a method of diagnostic of the
alignment of a fixed optical reading equipment ac-
cording to the present invention;

Figure 27 is a block diagram illustrative of a method
of diagnostic of the alignment of a fixed optical
equipment according to the present invention;

Figure 28 schematically shows a third embodiment
of a fixed optical reading equipment according to
the present invention, modified with respect to the
embodiment shown in Fig. 8;

Figure 29 schematically shows a camera of a fixed
optical reading equipment according to another em-
bodiment of the present invention, and the relation-
ship between its field of view and the light beams
generated by aiming devices thereof; and
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- Figures 30-31 schematically show a camera of a
fixed optical reading equipment according to anoth-
er embodiment of the present invention, and the re-
lationship between its field of view and the luminous
aiming figure, respectively.

[0123] Figures 8 and 9 show a camera 10 having an
array of photosensors 11, an objective 12 and an elec-
tronics 13 for processing the output signal of the photo-
sensors. The camera 10 is mounted in a container 20
provided with a light input window 21, whereat the ob-
jective 12 of the camera extends.

[0124] According to the present invention, two laser
aiming devices 30 are arranged in the middle plane of
the array of photosensors 11, at the two sides of camera
10, and equally spaced from the axis of the objective 12,
that is perpendicular to the array of photosensors 11.
Two output slits 22 for the two laser light beams gener-
ated by the two laser aiming devices 30 are made in that
wall of the container 20 comprising the light input win-
dow 21.

[0125] The camera 10 and the laser aiming devices
30 are mounted in the container 20 through a supporting
element 23 properly shaped so as to ensure the mutual
arrangement thereof, and the arrangement with respect
to container 20.

[0126] Downstream of the light source in each laser
aiming device 30, an objective (not shown) is preferably
arranged, acting as a focusing lens of the emitted laser
beam 31.

[0127] Downstream of the light source in each laser
aiming device 30, still upstream of the objective if pro-
vided for, a shaped, for example circular, linear, cross-
shaped, etc. diaphragm (not shown) may further be ar-
ranged. Alternatively, each objective may comprise a
cylindrical lens for imposing a linear shape to the laser
light beam 31.

[0128] Figures 8 and 9 show a camera 10 of the com-
pact type, with light input window 21 for the objective 12,
and output slits 22 for the laser light beam 31 emitted
by the laser aiming devices 30, on a front wall of housing
20.

[0129] In case of a camera with integrated optical
path, such light input window 21 and output slits 22 will
typically be made in the bottom wall of housing 20. Refer
to Figure 7 described in the introduction of the present
description, and to Figures 15-17 later described.
[0130] Figure 10 schematically shows, in case of alin-
ear array of photosensors 11, that the mutual arrange-
ment of camera 10 and laser aiming devices 30 is such
that there is coplanarity of the beams 31 generated by
the laser aiming devices 30 and the field of view 15 of
the camera. In case of a two-dimensional array of pho-
tosensors 11, the coplanarity of the beams 31 and the
middle of the field of view of the camera 10 will be en-
sured.

[0131] In case of Figure 10, the laser beams 31 di-
verge less than the field of view 15 does. Therefore,
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starting from a certain minimum distance d from the
camera 10, the laser beams 31 generated by the two
laser aiming devices 30 enter the field of view 15 of the
camera 10, and thus generate two spots 34 (or different
figures in case of a diaphragm) belonging to the view
line 16 (or scan line) of the camera 10. The laser beams
31, or respectively the spots 34, are further perfectly
symmetrically arranged within the field of view 15, or re-
spectively within view line 16.

[0132] As above stated, the camerais provided to the
user, and thus to the installer, with the laser aiming de-
vices 30 already aligned with respect to the camera 10.
Such an operation is carried out at factory, in a very pre-
cise manner.

[0133] In this manner, the laser spots 34 generated
by the laser aiming devices 30 may be used for a fine
positioning of the container 20 containing the camera
10 without requiring to display, let alone to analyze, the
image of the supporting plane 102 seen by camera 10,
that is without the need of switching on the camera 10.
In case of a moving supporting plane or conveyor belt,
it is not necessary to actuate the conveyor belt.

[0134] Particularly, the switching on and off of the la-
ser aiming devices 30 is controlled by a signal controlled
by proper control means. For example, the control
means may be accomplished by a software, hardware
or firmware installation and setup routine, stored in the
electronics 13 of the camera 10 or in a processing unit
external thereto. The installation routine may further
manage other parameters of the reading equipment,
such as the digitizing thresholds of the reading signal as
a function of the ambient light, the delay with respect to
the signal of an article presence sensor and/or of an ar-
ticle height sensor as a function of the conveyor belt
speed, etceteras.

[0135] Once the installation is carried out, the laser
aiming devices 30 are switched off by the above-men-
tioned routine, and therefore they do not disturb the nor-
mal operation of the camera 10.

[0136] Alternatively, there may be a switch (not
shown) for the supply of the laser aiming devices 30,
distinct from an on/off switch of the camera 10.

[0137] The spots 34 generated by the two laser aim-
ing devices 30 may particularly be used for checking that
the field of view 15 of the camera 10 is perfectly centered
and has the desired slope with respect to the supporting
plane 102, namely along axis X, and symmetrical with
respect to axis Y, or with respect to one or more deflect-
ing mirrors 108 (,109,116...) of the optical reading equip-
ment.

[0138] Figure 11 shows, by way of an example, the
case of a rotation (misalignment in plane X,Z) between
the camera 10 and a deflecting mirror 108 arranged be-
tween the camera 10 and the supporting plane 102. The
field of view 16' of the camera 10 at mirror 108 is shown.
As is manifest in Fig. 11, the laser spots 34' generated
by laser beams 31 at mirror 108 are external to the cen-
terline 108' of mirror 108, particularly they are one (the
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left one) above the centerline 108' and one (the right
one) below it. Such an arrangement of the laser spots
34'is indicative of a misalignment (rotation) between the
camera 10 and the first mirror 108, a misalignment that,
in the absence of the aiming devices 30, would not be
detectable by the installer.

[0139] Figures 12 and 13 show, by way of an example,
the case of errors of the parallelism between the axis A
of the objective of the camera 10 and the axis A' of the
mirror 108 (misalignment in plane X,Y), which turn out
in a displacement of the laser spots 34' along the cen-
terline 108' of mirror 108. More particularly, the laser
spots 34' are not equally spaced from the axis of mirror
108, or from its edges.

[0140] Of course, the various misalignments may be
present in combination, and will be analogously detect-
able by the visual indication provided by the laser spots
34' on the plane of mirror 108.

[0141] When the camera 10 and the mirror 108 are
correctly aligned, the spots 34 generated by the laser
beams 31 at the supporting plane 102 may be used to
check the view angle a downstream of mirror 108,
shown in Fig. 14 where the view cone 15 of the camera
10, of the type with a one-dimensional array of photo-
sensors 11, is shown with a dotted line. Such a view an-
gle a must be precisely adjusted because it must have
a predetermined value depending on the specific appli-
cation.

[0142] Preferred ways of implemention of methods of
installation of a fixed optical reading equipment accord-
ing to the present invention are now described.

[0143] For a fixed optical reading equipment compris-
ing a totally integrated camera 10 (camera, mirror/s and
illuminator in a same container, or only camera and illu-
minator in a same container, without external deflecting
mirrors) provided with two aiming devices 30, the instal-
lation operation comprises the following steps, de-
scribed with reference to Figures 15-17:

1) Installing the camera 10 (namely the sole con-
tainer 20) at the required height H above the sup-
porting plane 102 (conveyor belt) and centered with
respect to its axis. It is to be noted that the height H
at which the camera 10 has to be placed depends
on the opto-electronic characteristics of the camera
itself, and also on the type of application for which
it is used.

2) Leveling the camera with respect to the plane of
the conveyor belt 102, for example with the aid of a
spirit-level.

3) Arranging on the conveyor belt a target 120 indi-
cating the expected position of the view line 16 (or
middle of the view zone in case of a matrix camera)
and, therefore, the position where the spots 34 of
the aiming laser beams 31 will have to strike. This
step may be carried out with the aid of a meter, a
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square and possibly plumb-line. The target 120 may
comprise two marks 120, the first arranged on one
side with respect to the longitudinal axis of the sup-
porting plane 102, and the second on the other side,
and at an equal distance from the respectively ad-
jacent longitudinal edge of the supporting plane
102.

4) Switching on the laser aiming devices 30.

5) Checking the alignment of the camera 10 at the
edges of the conveyor belt 102. The position of the
camera 10 is adjusted until the two spot 34 gener-
ated by the laser aiming devices 30 strike the re-
spective marks on target 120. In this step, the pres-
ence of the two spots 34 on the supporting plane
102 allows adjusting the angle of the camera so that
angle d is zero, and translating the camera 10 in the
plane parallel to the supporting plane 102 at height
H so that the camera 10 is perfectly centered,
namely so that D1=D2=D3=D4 holds true. Indeed,
a misalignment of the camera 10, that is a non-zero
angle d and/or distances D1,D2,D3,D4 not all equal
to each other, causes that the two laser spots 34
are along a straight line not transverse to the sup-
porting plane 102 and/or at different distances from
the longitudinal edges of the supporting plane 102
or, in other words, do not strike target 120, as shown
in Figure 17.

[0144] In this case, the slope a of the view plane of
the camera 10, the slope b of the angle of the illuminator
and all the mutual positions between camera, any mir-
rors present within the container 20, and illuminator, are
checked at factory.

[0145] In Figures 15-17, the depth of field DOF of the
camera 10, the width A, B of the field of view of the cam-
era 10 at the boundaries of the depth of field, and the
width W of the supporting plane 102 are further shown.
[0146] Although placing the target 120 speeds up the
installation operations because the measurements
need to be carried out only once, it is also possible to
avoid using the target 120, and to check the correct ar-
rangement of the laser spots 34 (along a straight line
transverse to the supporting plane 102, and at equal dis-
tances from its longitudinal edges) through direct meas-
urement of the positions of the laser spots 34 on the sup-
porting plane 102.

[0147] Furthermore, the centering of the camera 10
in above-mentioned step 1) may be avoided, because
centering errors are detectable at any rate from the po-
sition of the spots 34 on the supporting plane 102 in
above-mentioned step 5).

[0148] For a non-integrated system comprising a
camera 10 provided with two aiming devices 30, a mirror
108, and an illuminator 121 in three distinct containers,
the installation operation comprises the following steps
(see Figures 18-20):
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1") Installing the camera 10 at the requested height
H above the supporting plane 102, and centered
with respect to its axis (D1=D2).

2") Leveling the camera 10 with respect to the sup-
porting plane 102.

3") Installing the mirror 108 at the requested dis-
tance MC from the camera 10, at height H+MH
above the supporting plane 102, and centered with
respect to its axis (D3=D4).

4") Leveling the axis of the mirror 108 with respect
to the supporting plane 102.

5") Arranging on the supporting plane 102 a target
(not shown, refer to Fig. 17) indicating the expected
position of the view line 16 and, therefore, the po-
sition where the laser spots 34 will have to strike.
This step may be carried out with the aid of a meter,
a square, and possibly plumb-line.

6') Switching on the laser aiming devices 30.

7") Finely arranging the camera 10 so that the spots
generated by the aiming devices are equally
spaced with respect to the vertical axis of mirror 108
and centered on its horizontal axis (adjustment of
the camera-mirror mutual height, and of angle d).

8') Adjusting the angle a of mirror 108 so that the
two spots 34 strike the requested points of the target
on the supporting plane 102. If the adjustment of a
does not suffice (the spots 34 are not aligned or are
not at equal distances from the edges of the sup-
porting plane 102), checking the measurements
carried out during the previous steps.

9") Mounting the illuminator 121 at the requested
height IH, and at a distance MI from the camera 10.

10") Aligning the angle b of the illuminator 121 so
that the light blade is optimally positioned with re-
spect to the two laser spots 34, and therefore so
that the two spots 34 strike the center of the lumi-
nous zone.

[0149] The same considerations as stated above with
reference to the first way of implementation hold true
here also.

[0150] When there are more deflecting mirrors (refer
for example to Figure 4), the steps 3'-4' and 7'-8' have
to be repeated for each mirror.

[0151] In case of a system comprising two units,
thereamong (i) a container comprising the camera 10
and the mirror or mirrors 108 (,109,116,...), or only the
camera 10, and (ii) a separate illuminator 121, the in-
stallation provides for the steps 1-5 of the first described
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way of implementation, plus the steps 9'-10' of the sec-
ond described way of implementation.

[0152] In case of a system comprising two units,
namely (i) a container comprising the camera 10 and
theilluminator 121, and (ii) one or more separate mirrors
108 (,109,1186,...), the installation provides for the steps
1'-8' of the second described way of implementation.
[0153] The provision of the aiming devices 30 accord-
ing to the present invention may advantageously allow
carrying out a diagnostic function capable of detecting
dangerous misalignments of the optical equipment oc-
curred during the normal operation of reading optical in-
formation.

[0154] Indeed it may happen that, during the normal
life of the reading installation, for different reasons such
as loosening of the attaching means, collisions from ob-
jects, etceteras, the various components of the equip-
ment (camera 10, mirrors 108, 109, and illuminator 121)
misalign with respect to each other and/or with respect
to the supporting plane 102, as compared with the situ-
ation adjusted upon the initial installation.

[0155] The use of aiming devices 30 may periodically
provide indications on the status of the alignment of the
equipment.

[0156] Indeed, if, upon having carried out the align-
ment and setup operation through the above-mentioned
routine, the two laser aiming devices 30 are kept turned
on, and the image (preferably with the illuminator 121
turned off) obtained by the array of CCD or C-MOS pho-
tosensors 11 is stored, the image acquired by the cam-
era 10 shows a luminosity peak at each laser spot 34.
Figure 21 schematically shows the luminous intensity
detected by the camera 10 along the view line 16 in the
above described conditions.

[0157] The following parameters may then be stored:

- distance X1 of the first spot 34 from the beginning
of the scan line,

- distance X2 of the second spot 34 from the begin-
ning of the scan line.

[0158] X1 and X2 should be constant over time. If, for
any reason, the optical equipment/supporting plane sys-
tem misaligns, the laser spots 34 tend, even if to a low
degree, to displace, and therefore the distances tend to
change, or also one or each of the laser spots 34 tend
to disappear from the view line 16. The displacement of
the spots from the position indicated with 34 when the
alignment is correct (view line 16) to the position indi-
cated with 34a when a misalignment occurred (view line
16a) is shown in Figure 22 and highlighted in Figure 23,
which is a partial enlargement thereof. The displace-
ment of the luminosity peaks, and the change in the dis-
tances from X1, X2 to X1', X2', are shown in Figure 24.
[0159] Indeed, even though, by its own structure, the
laser rays 31 and the rays seen by the camera 10 are
practically parallel, small displacements of the point of
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view lead to small displacements of the spots 34 seen
by the camera (see lines 35, 35a).

[0160] In this manner, if periodically, for example at
each switching on of the optical equipment, the values
X1'"and X2' are checked and compared with the corre-
sponding values X1, X2 acquired immediately after the
installation (stored in the camera 10 itself or in an exter-
nal processing unit connected thereto), a useful indica-
tion of the state of alignment is provided.

[0161] The comparison may automatically occur
through suitable software, hardware or firmware com-
parison means within the electronics of the camera 10.
[0162] In case the measured values X1'and X2' turn
out not to be within a preset tolerance range about the
stored values X1, X2, an alarm and maintenance re-
quest signal may be generated. This situation corre-
sponds indeed to a misalignment between the camera
10, the mirror or mirrors 108 (,109,116,...), and the sup-
porting plane 102 or plane of the conveyor belt.

[0163] It may be further advantageous to provide for
one or more motors (not shown) to move the camera
10, any mirrors 108 (,109,116,...), and any illuminator
121, and a control unit (not shown and preferably inte-
grated within the above-mentioned remote processing
unit) of said motors, based on the output signal of the
comparison means.

[0164] A greater sensitivity to the alignment changes
may be obtained by arranging two aiming devices 40,
alternatively or in addition to the two aiming devices 30,
externally of the camera 10, and with independent opti-
cal path, for example as illustrated in Figure 25 and as
highlighted in Figure 26, which is a partial enlargement
thereof.

[0165] In Figure 25, such aiming devices 40 generat-
ing laser beams 41, are shown. The laser beams 41
form the spots 42 on the supporting plane 102, internally
of the view line 16 in case of a correct alignment of the
equipment, and the spots 42a internally of the view line
16a in case of misalignment. With 35, 35a, lines repre-
senting the optical path of the images of the spots 42,
42a seen by the camera 10 are indicated.

[0166] Inthis manner, to any misalignment of the cam-
era or of the mirrors, a significant movement of the laser
spots, or even their total disappearance from the view
line 16a, would certainly correspond.

[0167] A very advantageous alternative, not strictly
necessary for the alignment function, but extremely use-
ful for the diagnostic function, even if more expensive,
may be represented by the use of modulated laser light
aiming devices, and of corresponding receivers of the
same laser radiation. As is known, light modulation al-
lows measuring the distance between the source and
the receiver from the phase difference between the
emitted and the received signal (phase shift), namely
practically allows measuring the distance between the
source and the supporting plane 102 or other element
reflecting the laser beam that is interposed in the optical
path of the laser beam.
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[0168] According to such an alternative, besides the
visual indication, an information on the distance be-
tween the aiming device 30 and the supporting plane
102 may thus be obtained. Therefore, when the aiming
device is integral with the camera 10, the distance be-
tween the camera 10 and the supporting plane 102 may
be calculated.

[0169] Alternatively, analogous devices may be used,
based however on the principle of measurement of the
"time of flight" of a laser pulse, as is well-known to the
skilled in the art.

[0170] Also in this case, the measurement of the dis-
tance between the camera 10 and the supporting plane
102 may be carried out immediately after the installa-
tion, and it may be periodically checked to ensure that
no misalignment occurred, alternatively or in addition to
the measurement, storing and comparison of the dis-
tances X1,X2,X1',X2' of the laser spots 34, 42 within the
scan line.

[0171] In case of aiming devices 30 integral with the
camera 10, the fact that the two laser beams 31 are sym-
metrical with respect to the optical axis of the camera
10, and pre-aligned at factory, guarantees that the
measurement obtained by the two receivers is equal in
case of a correct alignment of the optical equipment.
[0172] Therefore, if as time passes the values provid-
ed by the receivers associated to the two aiming devices
30 change with respect to the initial values and/or if the
two values differ from each other, again an error signal
corresponding to the misalignment of the system is gen-
erated, or the other above described correcting meas-
ures are taken.

[0173] With respect to the solution with the laser emit-
ters 30 having the mere function of visual indicators, this
alternative allows for a greater precision of the periodic
check of the status of alignment of the optical equip-
ment, because errors of less than a centimeter may be
measured.

[0174] A further advantage of this solutions is that it
is possible to carry out a complete check operation also
during the normal operation of the system, because it
does not require the analysis of the image detected by
the camera 10 (and thus it does not interrupt the normal
acquisition of the information associated to the objects).
[0175] For example, when on the moving transport
plane 102, under the camera 10, parcels of such a size
as to simultaneously concern both the two laser spots
34 pass, besides the alignment of the optical equipment/
transport plane system, also the quality of the height
measurement system, that is normally used in connec-
tion with the camera 10 to provide information to any
autofocus system on the height of the passing parcel,
may be checked.

[0176] Since this operation could alter the acquired
image (and therefore the reading) due to the presence
of the laser spots 34 within the image itself, this opera-
tion will preferably be carried out on a sample parcel or
on known surfaces between parcels, for example the
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surface of one of the platforms of a platform conveyor
belt 102.

[0177] If the aiming devices 30 generate the spots 34
outside the field of view of the camera, the checking op-
eration may be continuous.

[0178] Figure 27 is a block diagram summarizing the
method for the diagnostic of the alignment of the present
invention. Starting from a block 200, there may be a first
step of switching on the aiming devices (block 201), fol-
lowed by a step of installation of the optical reading
equipment (block 202). Block 201 is shown as optional,
in that the method of the invention may be equally ap-
plied in case the equipment is installed with traditional
methods, namely without the aid of aiming devices 30.
[0179] In case the first step 201 of switching on the
aiming devices is not carried out, or in case aiming de-
vices 40 external to the container 20 of the camera 10
are exclusively or additionally used, the step 202 of in-
stallation of the equipment is followed by a second step
of switching on the aiming devices 30, 40 (block 203).
Such a second step 203 of switching on the aiming de-
vices is conversely omitted in case the first step 201 of
switching on the aiming devices has already been car-
ried out for all the aiming devices 30, 40 present.
[0180] Then the method goes on to a first step of ac-
quisition of an image of the luminous aiming figure 34,
42 generated by the aiming devices 30, 40 (block 204).
Such a step of acquisition 204 is carried out through the
camera 10 itself or through special photodetectors, dis-
tinct therefrom.

[0181] The first step 204 of acquisition is followed
(block 205) by a step of storing the values of character-
istic parameters of the image acquired in the first step
204 of acquisition. Such characteristic parameters may
comprise the presence or the position within the image
of at least a point of the luminous aiming figure and/or
the measure of the distance between the light source of
each aiming device 30 and a detector associated there-
to.

[0182] The step 205 of storing the values of charac-
teristic parameters is followed by an optional step of
switching off the aiming devices 30, 40 (block 206),
which will preferably occur especially when the lumi-
nous aiming figure 34, 42 is within the field of view 16
of the camera 10.

[0183] The method goes on in either case with a step
of normal use of the optical equipment for reading opti-
cal information (block 207).

[0184] Whenitis desired to re-check the correct align-
ment of the optical reading equipment, for example pe-
riodically or at each switching on of the equipment itself,
the method may provide for a third step of switching on
the aiming devices 30, 40 (block 208). It will be under-
stood that whether or not the third step 208 of switching
on the aiming devices 30, 40 is carried out in an execu-
tion of the method of the invention depends on whether
or not the step 206 of switching off the aiming devices
is carried out.
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[0185] The method goes on in either case with a sec-
ond step of acquisition of an image of the luminous aim-
ing figure 34, 42 generated by the aiming device 30, 40
(block 209). As the first step of acquisition 204, the sec-
ond step of acquisition 209 also occurs through the cam-
era 10 itself or through the suitable photodetectors, dis-
tinct therefrom.

[0186] The second step of acquisition 209 is followed
by a step (block 210) of detecting the values of the
above-mentioned characteristic parameters of the im-
age acquired in the second step 209 of acquisition.
[0187] The step 210 of detecting the values of the
characteristic parameters is followed by a step (block
211) of comparison between the values stored in the
step of storing 205 and the values detected in the step
of detecting 210.

[0188] In case the comparison gives a positive result,
namely in case the detected values coincide - possibly
apart from a preset tolerance DX - with the stored values
(output YES from block 211), the method returns to the
normal use of the optical reading equipment (block 207),
possibly preceded by the switching off of the aiming de-
vices (block 206).

[0189] Incasethe comparison gives a negative result,
namely in case the detected values differ from the stored
values-possibly by more than the preset tolerance DX-
(output NO from block 211), the method provides for a
step of re-alignment of the equipment (block 212) before
returning to the normal use of the optical reading equip-
ment (block 207), possibly preceded by the switching
off of the aiming devices (block 206).

[0190] The step 212 of re-alignment of the equipment
may be manual, at the most with the generation of an
alarm signal, or it can be totally automated through the
actuation of motors for correcting the position of the
components of the optical reading equipment.

[0191] Alternatively or in addition to the embodiment
described above, the laser beams 31 generated by the
aiming devices 30 may be parallel to the field of view 16
of the camera 10, but not coplanar with the field of view
16. Asillustrated in Figure 28, in this case the laser spots
34 strike two mirrors 36 arranged externally to the main
optical path, namely externally to the field of view 15 of
the camera 10, but integral with the deflecting mirror
108, and forming a predetermined angle y therewith.
[0192] Inorderto ensure an extremely precise mutual
arrangement between camera 10 and mirror 108, it is
sufficient to check that the return beam of each laser
aiming device 30 strikes exactly the emitter, a special
photoreceiver or, in any case, a predetermined target
for a visual comparison by an operator.

[0193] This solution is manifestly more complex be-
cause it provides for the further mirrors 36, but it allows
an even more quick and precise positioning of the mirror
108 than the previous solution: any angular error is in-
deed doubled by the reflection on the auxiliary mirrors.
It should be noted that, if used alternatively to the laser
aiming devices 30 coplanar with the field of view, this
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solution does not allow checking the position of the
spots on the supporting plane 102.

[0194] Alsoin this solution, using modulated or pulsed
laser light and suitable receivers, it is further possible to
check the alignment and the misalignment from the
comparison of the measure of the distances of each of
the two receivers to each other and with respect to the
values stored at a correct alignment.

[0195] Alternatively to laser aiming devices 30 gener-
ating diverging beams 31 as previously illustrated, the
laser aiming devices 30 may generate beams 31 that
initially converge, and then cross before the supporting
plane. In case of converging beams, in the diagnostic of
the alignment, the enhancement of the differences be-
tween the positions X1', X2' of the laser spots 34' and
the positions X1, X2 of the spots 34 at a correct align-
ment is maximized, in that the angle formed by the two
beams 31 in case of converging beams is greater than
in case of diverging beams.

[0196] The aiming devices 30 may also be arranged
aligned and symmetrical with respect to the optical axis
of the camera 10, but one above and the other below
the array of photosensors 11. It will be appreciated that
aiming devices so arranged allow just as well the instal-
lation of the camera 10, which will occur by checking
that the extremes of the luminous aiming figure (namely,
the spots 34) lie along a longitudinal axis of the support-
ing plane 102 or along a transversal axis of the deflect-
ing mirror or mirrors 108 (,109,116,...) at equal distances
from the edges.

[0197] Furthermore, the number of aiming devices 30
may be different from two. For example, one could think
of using a different number of lasers, even a single laser
suffices for the function of diagnostic of the alignment
described above, as will be manifest.

[0198] With four lasers one could, for example, high-
light the entire view cone, as illustrated in Figure 29 for
the case of a linear camera 10. At the distance from the
camera 10 corresponding to the optimum focusing, the
laser spots 34 generated by the four beams 31 reduce
to two, highlighting the view line 16, while at lower dis-
tances, the laser beams 31 generate four laser spots
34', delimiting a rectangular zone containing the view
cone 15 of the camera 10.

[0199] In this case also, the aiming figures produced
may be circular, linear, cross-shaped etceteras, by using
a diaphragm placed between each laser and its objec-
tive.

[0200] Alternatively, a aiming line may be generated
in lieu of single spots, for example by using, downstream
of each laser, an objective with cylindrical lenses or a
moving (rotary or oscillating) mirror, as is for example
used for scanning the laser beam in the optical code
readers using laser technology. The mirror could, for ex-
ample, be arranged below the receiving objective of the
camera.

[0201] Also, in lieu of two (or four) laser aiming devic-
es 30, different optical systems may be used for gener-
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ating the luminous aiming figure.

[0202] Thus, beam splitters may be used to reduce
the number of lasers, the number of generated spots
being equal. For example, a single laser source may be
mounted on a side of the camera 10 and with two beam
splitters, or a beam splitter and a mirror, another virtual
source may be created on the other side.

[0203] According to another embodiment, sources
different from laser sources may be used, for example
LED sources or also filament bulbs associated with fiber
optics. The LED sources may be associated with a dia-
phragm and/or an objective, as stated above for the la-
ser aiming devices.

[0204] More advantageously, such sources may be
arranged on the side of and in the same plane as the
array of CCD photosensors 11, so as to exploit the main
objective 12 in lieu of using an objective for each aiming
device.

[0205] Figure 30 illustrates such an arrangement,
wherein two LED or laser sources are arranged above
the array of photosensors 11 and two LED or laser
sources are arranged below it, both pairs being symmet-
rical with respect to the vertical axis of the array of pho-
tosensors 11. The sensing area of the array of photo-
sensors 11 is further illustrated with 11'. Figure 31 illus-
trates the view line 16 and the four spots 34 of the lumi-
nous aiming figure on the supporting plane 102 (or on
a deflecting mirror 108).

[0206] By further arranging the laser or LED sources
30 in direct contact with the array of photosensors 11,
as shown in Fig. 30, the noticeable advantage that the
aiming devices 30 are automatically aligned with re-
spect to the field of view 16 of the camera 10, without
the need of alignment at factory, also arises.

[0207] In an analogous embodiment (not shown), use
of only two laser or LED sources may be provided, pos-
sibly with diaphragms, or two fiber optics ends, arranged
along the longitudinal or transverse centerline and at the
two sides of the array of photosensors 11, preferably in
contact with it.

[0208] When the arrangement of the light sources of
aiming devices 30 is such that the spots 34 strike outside
the field of view 16 of the camera 10, in order to imple-
ment the above described alignment diagnostic, of
course it will be necessary to provide for means distinct
from the camera 10 (not shown) for acquiring the image
of the spots 34.

[0209] Forexample, itis possible to use another cam-
era of the whole reading equipment, that is to say that,
in reading installations comprising a plurality of cameras
facing the supporting plane or conveyor belt, it is possi-
ble to accomplish a diagnostic function exploiting, for
example in a crossed or cyclic manner, the aiming de-
vices and the photodetectors of pairs of cameras.
[0210] In a further alternative, it is possible to provide
the camera 10, instead of with aiming devices integral
with and internal to the container 20, with attachments
in a calibrated position for removable aiming devices.
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[0211] Finally, although reference has mainly been
made to linear cameras, it will be understood that the
various embodiments described and the methods for
the installation and the diagnostic of the alignment may
be applied without changes also with matrix cameras.

Claims

1. Fixed optical equipment for acquiring optical infor-
mation associated with at least an object placed on
a supporting plane (102), comprising a camera (10)
having an array of photosensing elements (11) for
acquiring an image of an acquisition zone (16) on
the supporting plane (102), characterized by com-
prising aiming means (30, 40) suitable to generate
a luminous aiming figure (34, 42) extended in at
least a first direction having a predetermined geo-
metric relationship with the view cone of the camera
(10).

2. Equipment according to claim 1, characterized in
that said supporting plane is moving.

3. Equipment according to any of the preceding
claims, characterized in that the aiming means
(30, 40) are controlled for switching on (201, 203,
208) by means for controlling the installation and/or
the equipment alignment diagnostic.

4. Equipment according to claim 3, characterized in
that the aiming means (30, 40) are controlled for
switching off (206) by said control means.

5. Equipmentaccordingto claim 3 or 4, characterized
in that said control means comprises an installation
and setup and/or alignment diagnostic routine.

6. Equipment according to any of the preceding
claims, characterized by comprising means (10,
204, 209) for acquiring the luminous aiming figure
(34, 42) to check the alignment of the acquisition
zone (16) with respect to the supporting plane
(102).

7. Equipment according to claim 6, characterized by
further comprising control-activated means (205)
for storing characteristic parameters (X1, X2) of the
output signal of the means (10, 204) for acquiring
the luminous aiming figure, and means (211) for
comparing characteristic parameters (X1', X2') of
the instantaneous output signal of the means (209)
for acquiring the luminous aiming figure with the pa-
rameters (X1, X2) stored in said storing means
(205).

8. Equipment according to claim 7, characterized in
that the comparing means (211) comprises means
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for generating an alarm signal when the compared
parameters differ by an amount greater than a pre-
determined threshold amount (DX).

Equipment according to claim 7 or 8, characterized
by comprising motor means for moving at least one
of said camera (10), any reflecting means (108,
109, 116) for reflecting the image of the acquisition
zone (16) on the array of photosensing elements
(11), and any illuminator means (121) for illuminat-
ing the acquisition zone (16), and a unit (212) con-
trolling said motor means based on an output signal
of said comparing means (211).

Equipment according to any of claims 6-9, charac-
terized in that said luminous aiming figure (34, 42)
extends within the acquisition zone (16) and the
means for acquiring the luminous aiming figure (34,
42) are comprised of said array of photosensing el-
ements (11).

Equipment according to any of claims 6-10, char-
acterized in that said means for acquiring the lu-
minous aiming figure (34) are external to a contain-
er (20) containing the camera (10).

Equipment according to claim 11, characterized in
that said luminous aiming figure (30) extends out-
side the acquisition zone (16) and the means for ac-
quiring the luminous aiming figure (34) comprises a
reflecting surface (36).

Equipment according to any of claims 6-9 or 11-12,
characterized in that said aiming means (30, 40)
comprises means for generating at least two light
beams (31, 41) and the means for acquiring the lu-
minous aiming figure comprises at least two receiv-
ers distinct from said array of photosensing ele-
ments (11).

Equipment according to claim 13, characterized in
that said at least two receivers comprise two sec-
ond photosensing elements having means for cal-
culating the measure of the optical path of the light
between said generating means and said second
photosensing elements.

Equipment according to any of the preceding
claims, characterized by comprising means (121)
for illuminating the acquisition zone (16).

Equipment according to any of the preceding
claims, characterized by comprising reflecting
means (108, 109, 116) for reflecting the image of
the acquisition zone (16) on the array of photosen-
sors (11).

Equipment according to claim 16, characterized in
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that said reflecting means (108, 109, 116) compris-
es a first mirror (108) external to a container (20) of
said camera (10), in that said aiming means (30)
comprises means for generating two light beams
(31) in a plane parallel to a centerline of an objective
(12) of the camera (10), and in that two second mir-
rors (36) for deflecting the two light beams (31) are
provided, said second deflecting mirrors (36) being
integral with said first mirror and being at a prede-
termined angle (y) with respect thereto.

Equipment according to claim 16 or 17, character-
ized in that said reflecting means (108, 109, 116)
further extend in the optical path between the aim-
ing means (30) and the supporting plane (102).

Equipment according to any of the preceding
claims, characterized in that said aiming means
(30, 40) comprises means for generating at least a
pair of light beams (31) symmetrical with respect to
an optical axis (A) of an objective (12) of the camera
(10).

Equipment according to claim 19, characterized in
that said two light beams (31) of said at least a pair
are arranged in a central plane of the objective (12)
of the camera (10).

Equipment according to claim 19 or 20, character-
ized in that said two light beams (31) converge.

Equipment according to any of the preceding
claims, characterized in that said aiming means
(30, 40) comprises at least a laser or LED light
source.

Equipment according to claim 22, characterized in
that said aiming means (30) comprise at least a
shaped diaphragm associated with said at least a
light source.

Equipment according to any of the preceding
claims, characterized in that said aiming means
(30) comprises at least a focusing lens associated
with said at least a light source.

Equipment according to any of claims 22-24, char-
acterized in that said aiming means (30) are re-
movably associated with said camera (10).

Equipment according to any of claims 1-23, char-
acterized in that said aiming means (30) compris-
es at least a pair of light sources (30) arranged ex-
ternally to the array of photosensors (11) symmet-
rically with respect to an axis (A) thereof, the light
emitted by the light sources (30) being focused by
an objective (12) of the camera (10).
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Equipment according to any of claims 1-24, char-
acterized in that the aiming means (40) are exter-
nal to a container (20) containing the camera (10)
and said luminous aiming figure (42) is internal to
the field of view (16) of the camera (10).

Equipment according to any of the preceding
claims, characterized in that said array of photo-
sensing elements (11) is linear.

Equipment according to any of the preceding
claims, characterized in that said array of photo-
sensing elements (11) is two-dimensional.

Reading system for acquiring optical information
associated with at least an object, comprising a
fixed optical equipment according to any of the pre-
ceding claims and a moving supporting plane (102)
for receiving said at least an object.

Method of installation of a fixed optical equipment
for acquiring optical information associated with at
least an object placed on a supporting plane, said
equipment comprising a camera (10) having an ar-
ray of photosensing elements (11) for acquiring an
image of an acquisition zone (16) on the supporting
plane (102), and aiming means (30) suitable for
generating a luminous aiming figure (34) extended
along at least a first direction having a predeter-
mined geometric relationship with the view cone
(15) of the camera (10), comprising the steps of:

a) installing said camera (10) in a first plane
parallel to the supporting plane (102) at a first
predetermined height (H) above the supporting
plane (102),

b) switching on the aiming means (30), and

c) aligning the camera (10) moving it in said first
plane until the luminous aiming figure (34) has
a desired alignment with respect to the support-
ing plane (102).

Method according to claim 31, characterized in
that said step c) of alignment of the camera (10)
comprises the steps of:

d) checking whether said first direction extends
along the transverse (X) or longitudinal (Y) di-
rection, respectively, of the supporting plane
(102) and whether the distances between the
extremes of the luminous aiming figure in said
first direction and the longitudinal edges of the
supporting plane (102) are equal, and:

d1) in the negative case, rotating and/or
translating said camera (10) in said first
plane and returning to the execution of said
step d) of checking;
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d2) in positive case, ending said step c) of
alignment of the camera (10).

Method according to claim 31 or 32, comprising the
steps of:

e) installing a first deflecting mirror (108) at a
predetermined distance (MC) from the camera
(10) and at a second predetermined height
(H+MH) above the supporting plane, and

f) centering the first deflecting mirror (108) with
respect to the supporting plane (102) and lev-
eling the axis of the first deflecting mirror (108)
with respect to the supporting plane (102), and
wherein said step c) of alignment of the camera
(10) comprises the steps of:

g) moving the camera (10) in said first plane
until said first direction extends along the trans-
verse or longitudinal direction, respectively, of
the first deflecting mirror (108) and the distanc-
es between the extremes of the luminous aim-
ing figure (34') in said first direction and the re-
spectively adjacent edges of the first deflecting
mirror (108) are equal, and

h) adjusting the angle (a) of inclination of the
first deflecting mirror (108) until the luminous
aiming figure (34) has the desired alignment
with respect to the supporting plane (102).

Method according to any of claims 31-33, further
comprising the steps of:

i) mounting an illuminator (121) at a predeter-
mined distance (MI) from the camera (10) and
at a predetermined height (IH) above the sup-
porting plane (102), and

j) adjusting the angle of inclination (b) of the il-
luminator (121) until the luminous aiming figure
(34) on the supporting plane (102) has a de-
sired alignment with respect to the zone illumi-
nated by the illuminator (121).

Method according to any of claims 31-34, charac-
terized by comprising the step k) of arranging
(102), on the supporting plane, target means (120)
indicating the expected position of the extremes of
the luminous aiming figure (34) along the trans-
verse (X) or longitudinal (Y) direction, respectively,
of the supporting plane (102), and at equal distanc-
es (D1,D2,D3,D4) from the longitudinal edges of the
supporting plane (102).

Method according to claim 31, characterized in
that said aiming means (30) comprises means for
measuring a distance, and said step a) comprises
the substep of measuring the distance of the cam-
era (10) from the supporting plane (102) through the
aiming means (30).
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Method according to claim 33, characterized in
that said aiming means (30) comprises means for
measuring a distance, and said step e) comprises
the substep of measuring the distance of the cam-
era (10) from said first deflecting mirror (108)
through the aiming means (30).

Method according to any of claims 31-37, charac-
terized in that said luminous aiming figure (34) is
at least partly internal to the field of view (16) of the
camera (10), comprising the step of switching off
the aiming means (30) at the end of said step c) of
alignment of the camera (10).

Method according to any of claims 31-38, compris-
ing the step of storing in said equipment character-
istic parameters of an image of the luminous aiming
figure at the end of said step c) of alignment of the
camera.

Method for the diagnostic of the alignment of a fixed
optical equipment for acquiring optical information
associated with at least an object placed on a sup-
porting plane (102), said equipment comprising a
camera (10) having an array of photosensing ele-
ments (11) for acquiring an image of an acquisition
zone (16) on the supporting plane (102), aiming
means (30, 40) suitable for generating a luminous
aiming figure (34, 42) extended along at least a first
direction, and means (10, 204, 209) for acquiring an
image of the luminous aiming figure (34, 42), com-
prising the steps of:

a) installing (202) said camera (10) in such a
way that said acquisition zone (16) has a de-
sired alignment with respect to said supporting
plane (102),

b) switching on (201, 203) said aiming means
(30, 40),

c) acquiring (204) an image of the luminous
aiming figure (34, 42),

d) storing (205) values of characteristic param-
eters (X1, X2) of the acquired image,

e) acquiring (209) a second image of the lumi-
nous aiming figure (34, 42), and

f) checking (211) whether values (X1', X2') of
the characteristic parameters of the second ac-
quired image correspond with the values (X1,
X2) stored in said step d).

Method according to claim 40, characterized in
that between said step d) and said step e) a step
(207) of using said optical reading equipment for
reading optical information is carried out.

Method according to claim 40 or 41, characterized
in that said luminous aiming figure (34, 42) com-
prises at least two luminous elements (34, 42) in-
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ternal to the field of view (16) of the camera (10),
said steps c) and e) of acquiring (204, 209) are car-
ried out through said camera (10), said character-
istic parameters comprise the distance (X1, X2, X1',
X2") of luminosity peaks corresponding to said two
luminous elements (34, 42) with respect to a refer-
ence of the image acquired by the camera (10), said
step d) of storing (205) is followed by a step of
switching off (206) the aiming means, and said step
e) of acquiring (209) a second image is preceded
by a step of switching on again (208) the aiming
means (30, 40).

Method according to any of claims 40-42, charac-
terized in that said aiming means (40) are external
to a container (20) of the camera (10).

Method according to any of claims 40-42, charac-
terized in that said steps c) and e) of acquiring
(204, 209) are carried out through two receivers dis-
tinct from said array of photosensors (11), and said
characteristic parameters comprise at least the
presence or absence of light on said two receivers.

Method according to claim 44, characterized in
that said aiming means (30) comprises at least two
light sources (30), said two receivers comprise two
second photosensing elements, and said charac-
teristic parameters comprise the measure of the op-
tical path of the light between said light sources (30)
and two second photosensing elements.

Method according to claim 45, comprising the steps
of placing an object on the supporting plane (102)
in said optical path, and checking whether the
height of the object detected by a height sensor driv-
ing an autofocus device of the camera (10) and the
measure of said optical path conform.

Method according to claim 45, comprising the step
of placing at least two deflecting mirrors (36) in said
optical path.

Method according to claim 47, characterized in
that said step of placing at least two deflecting mir-
rors (36) in said optical path comprises placing said
at least two deflecting mirrors (36) integral with at
least a first deflecting mirror (108) of said equip-
ment, said at least a first deflecting mirror (108) be-
ing for reflecting the image of the acquisition zone
(16) on the array of photosensing elements (11).

Method according to any of claims 40-48, charac-
terized in that said step d) of storing (205) is carried
out with an illuminator (121) of the optical equip-
ment switched off.

Method according to any of claims 40-49, charac-
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terized in that said step a) of alignment (202) com-
prises the method for installation according to any
of claims 31-39.
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